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— Minutes of Use
— Reliance on Wireless vs. Wireline
— Data Usage

— Encryption

* Advanced Wireless Services Will Need Significantly More Spectrum by 2010
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MBREOPHIEHORFASSUmptions for 2010

N Americar iness District (CBD) population density for

140,000 persg ilom e'r'.(multi level, office environment)
75,000 per; re kil __Lter (urban pedestrian environment)
- — 3,000 per squa leter (vehicular environment)




) Cal ‘ (u,eady met the hlgher population density

-

= Vidtewn Manhattan = 210,40 '2-"-"p"er square kilometer;
DOWRIOWH Ma__rm 3,754 per square kilometer;

approacﬁed“thellower 75,000 population denS|ty threshold twelve years ago:
— New York City = 101,211 per square kilometer

— Chicago = 92,100 per square kilometer

— San Francisco = 74,434 per square kilometer

— Washington, DC = 68,853 per square kilometer

* In future, more cities will meet these thresholds, based on population growth

trends.
& CTIA



2800 %) Sip

151Y%0)'S

— 25 % basic symmetrical multimedia (128/128 kbps down/up)*

*Spectrum required for downlink/uplink varies asymmetrically between services, driven by
the amount of information transmitted down/up, with variation ranging from 0.18 down/up to

38.17 down/up per Telecompetition analysis of multiple applications.



InpteyiValidation: Recent Analyst Projections
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iRENNIU S \Veice Penetration Projections for 2010

UFESTImated VoICe PEN oniat 7.3 percent in 2010.
RECENT VOICE projections (made year-end 2001 and first quarter 2002)
- confirm and exc: the UMTS and ITU' estimates in spite of the recent
- U.S. econo wdoewn.

— :"'M'organ'Stanlley projects, 76 percent penetration in 2010.

— Goldmani Sachs projects 75 percent penetration in 2007, and 79
percent penetration in 2009.

— Bear Stearns projects 75 percent penetration in 2007.

— EMC projects 76 percent penetration in 2006.
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ar Forec:_»: Exceed UMTS 2005

20%
10% -
O)A] T T T T T T T T T T T T T T 1
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2010012
= ==EMC == Raymond James —x— CSFB == == Bear Stearns
=== Morgan Stanley «=—==Telecompetition e G0l dman Sachs —&—Yankee Group
ITU A UMTS

—o— CTIA Tracked Penetration

&Z CTIA



[t

i's Projecis | Be More Than
230 Milllenry scrlbers by 2010

Wireless customers will
use more than 2 trillion

minutes in 2010 — 5 times
more than in 2001
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rlbershlp Grows,
— and Consumed
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S Con:;urr}'f_ Used
ENEn 456 Billion | "_‘utes in 2001

U, S, Wirales
Meor

In the last six months of
2001, consumers used
more minutes than in all
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\/\/JreluJ V@US are \cted to Grow to More Than
IR EHNFZ005), an I er 2 Trillion by 2010
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Average === Merill Lynch Total Annual MOUs  ====CSFB Projected @ ==#=Morgan Stanley =~ ====CGoldman Sachs  ====UBS Warburg
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Il cm more WIreIme access lines will be replaced by 2005;

— ereless MOUs amoeunted to 17 percent of all telecommunications
iIndustry minutes in 2001;

— DB Alex Brown projects total MOUs will grow 32 percent annually
through 2007, “driven by increasing subscribers and usage and by
the introduction of next generation wireless services™

— The Yankee Group expects wireless MOUs to amount to more than
40 percent of all telecommunications industry minutes by 2005.
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Wirslgss Wil SeltE] J\/Ur'" Than 40 Percent
of All U.s5, Felecamlgl lm'r* Usage in 2005
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* AMI Partners projects half of entire U.S. workforce to be mobile by 2006, totaling
67 million workers, with over 26.4 million commercial wireless data users.

* [n-Stat/MDR projects 52 million wireless data subscribers in 2005; 39 million
business wireless data users in 2006.

* Ovum projects overall U.S. wireless data penetration of 67 percent by 2007.
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WilEIEsENvatal Service Projections
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sonrnl yse offlaptops and PDAS for wireless e-mail and office system
SWWllINCrease; as well as machine-to-machine communications,
S s'UrOfﬂr' [Ser updating by e-mail systems, and specialized
alioNns simedicallmonitoring, etc.
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s
lehally: short message service / text messaging is growing

_ "drama'tl_cally — from 1 billion a day at year-end 2001 it is expected to
reach 3 billien daily: by year-end 2002.

* Interoperability’ has been resolved in the U.S., laying ground for SMS
to take off in the next three years, with SMS message volumes
reaching 150 billion a year.

* Multi-media Messaging Service (MMS) combines text, images, audio
and video, and is expected to build upon the SMS experience -
including applications focused on both consumers and business users.
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Without More thiim, Deploying Data Services Forces A
Trade-off of \/J apaceity 1o Provide Data Capacity, When
DETENUNOIMEOIINSENICES IS Growing

J Jate tec IV _iﬁgcfi,'migration path, carriers face a situation
nereasing competition between users for system
ind data usage is growing.

. i | e?n"Ta'c}éﬁ“Hobson S ch0|ce” — do you do data or do you do
v0|ce’> And how much can you do of both?

* For example, 1 X-EV DO (data only — high speed) requires a 1.25 MHz
channel in each direction.

— Dedicating such channels to data reduces available voice capacity (by 20
percent effectively), but without more spectrum carriers are forced to make

hard choices in order to offer broadband service.



SIEAlEFENCHPLUORWIIIFE m‘ ed for some types of traffic, including
ieIElanaisecurity-related ct jmunications, priority access
commuRpIcatons; and ml Ipleiother sensitive — private and
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: Iding time, thus requiring more spectrum to handle traffic
volumes vvhen caII and message volumes are increasing.




ety Acc

ClIFENt Proposals are:
PENCENT = Ol CAPACITY 10 b
CIMENgEney: o

-
D
Yol e




Arizlysits CogtlaltiEate Ff pject Demand for 3G

IHESBIVINS EORUm s anal) /5 :  re __,,__ted the 3G forecasts in 2001 and
2002, takinginto account Septer ;rber 11 and the economic slowdown.

B 1=

‘ft .Nlces Wﬂl take time to develop and service will be adopted slowly
through 2005 in the developed countries.”

* “Issues involving handsets and 3G service delivery are short-term and
resolvable and will not affect the lenger-term viability of 3G services.”

The UMTS Forum’s analysts have concluded that:

* “The demand for 3G mobile data service is real.”
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and voice
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usage

2001 2002 2003 2004 2005 2006 2008 2010

B Customized Infotainment = : = 4.6 5.8 8.3 Ltk 13.8 N2 21.8
Mobile Intranet / Extranet Access C : = 5.8 10.5 20.2 28.5 44.9 67.6 89.2

® Consumer MMS = F = 8.9 5.6 8.9 11.9 14.6 18.0 20.6
B Mobile Intranet Access z - - L2 2.4 4.9 6.7 10.3 16.1 18.0
B Business MMS 3 = - 14 2.6 5y 7/ 8.9 15.6 26.2 38.6
B Simple Voice 3 = = 9.6 16.5 3185 46.6 69.2 100.9 128.9
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[tom Line: \rJvrrr Wireless Services
SIgnicantly l\/l'c e Spectrum by 2010

J

\ere spectrum is needed in erder: to get on the glidepath for spectrum-
ntensiverapplications; A

Data and voice applications will demand more bandwidth.




